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INTRODUCTION 


This report 4s ane of a series describing mineral investigations within 
the Missouri River Badin iri Montana. ‘The primary purposed of these investi- | 
gatims is to provide information to agencies of the Department of the Interior 

end others cmcermed with the planning of Federal power developments in the 
basin, 


This report is limited in scope to consideration of mineral deposits. | 
of presumed inventory valué within Gallatin County, Mont. The field investi- 
gations were made during the fall of 1948. | ; 


Mining of metallic mineral depdsits to the present time has played mly 
@& secondary part in the comty's econamy. Although small amounts of precious 
end base metals have béen won, the mining industry has been restricted princi- 
pally to the exploitation of nonmetallic deposits. 


Pertiat factual information concerning the few lmg-inactive metallic 
mineral deposits is meager; most underground workings are inaccessible. 
Because of these conditias, cmsiderable dependence has been placed on 
information obtained fran Federal and State exo ‘and canpany records. 
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related to the mineral industry within the county was provided by officials 
of the Montana Power Co., the Northem Pacific Railroad, and the Chicago, 
Milwaukee, St. Paul, & Pacific pet Teces. - | 


Statistical information was supplied by tie Econanios and Statistios 
Service, Bureau of Mines,. Salt Lake City, Utah. . me ere data were 
supplied by the U. S. Weather Bureau, Helena, Mont. | 


Valuable information was obtained fran reports ie published. end unpub> . 
lished manuscripts of the U. S. Bureau of Mines, the U. S&S. Geological.Survey, 
and the Montana Bureau of Mines and Geology. dMInformatiom. sources are. indicated 
in the text od nunbers designating items in the list of renee s ; 


LOCATION AND ACCESSIBILITY 


Gallatin, County (population 18, 269.) is in pen bantel Mantena between 
meridians 110°48* and 11°48! west and parallels WMO Rg end ioe north. Its 
vorders _encloge an eared, of 2,493 square miles. — | 
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The highway and railroad networks serving this region are shown in 
figure 1. Bozeman, Mont. (population 8,665), the county seat and principal 
supply point, is 96 miles eust of Butte, Mont., and 26 miles west of 
Livingston, Mont., by U. S. Highway 10. 


Transcontinental lines of the Northern Pacific and the Chicago, Milwaukee, 
St. Paul, & Pacific Railroads serve the northem part of the county. West 
Yellowstme, a tourist center at the county's south extremity and me of the 
entrances to Yellowstone National Park, is the terminus of a Union Pacific 
Railroad spur extending northward fran "Pocatello » idaho, 


CLIMATE 


The seasonal temperature extremes canmon to the northern Rocky Mountain 
province are balanced in Gallatin County by a prevailing low humidity and 
usually abundant sunshine. At the lower altitudes, an average growing season 
of 93 days has encouraged the development of a diversified agriculture, 


Climatological records indicate an average annual precipitation of about 
20 inches. However, the mountain areas actually receive greater precipitation 
than indicated by records collected at valley observation points. GMnow depths 
commonly range from 5 to 13 feet and average about 7 feet throughout the 
elevated areas. 


Climatologi cel data recorded at several stations in Gallatin County, 
Mont., are given in tables 1 and 2. These Statistics were daa by the 
U. S. Weather Bureau, Helena, Mont. 


TABLE 1. - Average monthly and annual sian and eibaiiass. in 
inches, at following U.S. Weather Bureau Stations in 


 , Gallatin County, Mont. 


¥ 


Stations cvvcecvioe Boxeman | Hebgen Dam Three Forks 
(Agricultural Sahe.2g (Grayling) 

Klevation, fect. 4.350 6, 550 4 O70 
Precipi- Snow- \Precipi- Snow- Precipi-~ |) Snow- 
totionL/ | fell __—jtatiml fall tationd/ | fall 

Length, of : r 

record, years.) (2 al 14 

JANUALYecesecces 0.87: 0.41 5-5 

Februaryeeccecece Toil +0 4.6 

Marcheescecresve Ls2T 4e 29 

APVilessecesedseae 1669 1.05 ae f 

(MAYesececstecvas 5.06 1.73 06 

JUNC eesescosvsee 2.09 ‘ 2.16 0 

JULY ccccccsesecs 1.28 1.40 .O 

AUGUST sccccccaves 1.09 096 »O 

Septanberescseecse 1.69 054 4 

OctOberscsesesss 1.42 932 2.4 

November se. eeener 1.00 263 3.6 

Decembereecsscecs 98 2.8 


Annual average (16.03 168.4 1 63.42; 151.8 | 11.95 23. 


1/ Includes snowfall comverted to water 


4ozl 


Google 


pa MEAGHER COUNTY 


BROADWATER 


COUNTY : MK ge fr 7 


ay 


$ TL, CLARKSTON 
% 


S > 
© > 
=z 
w 3 
°o 
Es 
» 


ea | 5 
Yas 


INDEX MINING 
DISTRICTS 


ELORIOGE 


COUNTY 


WEST GALLATIN KARSTS 


©OOOD 


e 
a A KAMP 
CORUNOUM 5 f 4 
oO e 
isi} 8 = 
PASS CREEK | 
2 
oO 
“ Ge @ < 
a ‘ 
< “> 
= tr, 
N 


WYOMING 9 MONTAN 
g 


0) 


SCALE IN MILES 
0 § 10 


¢ 

a 

ad 

« 

y r 4 

We GRAYLIN = 

= as az 

MONT. 5 ¥ 

LEGEND mb 6 

== MAIN HIGHWAYS vad ze Uf 
IDAHO S = 

panne SECONDARY ROADS ; ft 60 6s 
+++-+— RAILROADS 43 s 
~-—-—e POWER LINES ; as 
m~—<2S RIVERS AND CREEKS SCOUNTY. = 


Figure |. - Index map, Gallatin County, Mont. 
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TABLE 2. - Average temperature data, OF., at following 
~U. S,. Weathor Bureau Stations in 


Gellatin County, Mont. 


ONecccececs edgen Lam mre OrkKs | 
~ (Grayling) 

Elevation, feet. 6,550 Hy ,070 
Length of 

record, years. 16 
Annual averageoes el 
Mean maximum: 

JONUAaLY ooo eoee 32.8 

SULVcccccsvece 84.3 

Annual esescoes Tek 
Mean minimun: 

JONUaLYeccccee 9.8 

JULY cvvecvccce 49.5 

Annutlicceccoecs 2oek 
Highest: i 

JANUarYooccces 64.0 

SULY ceccccvece 101.0 

Annudlececsecces 101.0 
Lowest; 

Janueryees eece “149.0 

JULY oc cvcccees 31.0 

Anmualeseseces ~49.0 
Latest date 32° | 

ox lower in eS : 

SPYAInWeevevece May 8 to July 14 June 9 to July 15 July 8 
Earliest date 32 a - 

or lower in 

Fall eoccccsere August 9 to October 1h July 16 to . ‘ August 19 


September 18 


PHYSICAL FEATURES 


Altitudes in Gallatin County range fran about 4,000 feet in the Galiatin 
Valley to more than 10,000 feet above sea level in the Gallatin and Madison 
Ranges. The north-trending Gallatin Range, marking mich of the county's east 
boundary, curves gently northwest into the Bridger Mountains. Although the 
principal mass of the Madison Range is beyond the county's west boundary, its 
eastern flanks and foothills occupy a large part of the county area. 


The Bridger and Gallatin Ranges are separated by a low pass that marks 
the east limit of the broad Gallatin Valley, whereas the Madism and Gallatin. 
Ranges are sharply divided by the north-flowing Gallatin River. 


The county is drained to the north by the Gallatin and Madison Rivers 
and ea network of branching tributaries. These streams unite with the Jefferson 
River at Three Forks; -Mont., and there form the Missouri River. The numerous 
tributary streams, fed principally by melting snows, provide un abundant and 
dependable water supply. 
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The Gallatin Velley and the rolling foothills flanking the Madison and 
the Bridger Ranges are largely unforested. Cottonwood, aspen, and other 
deciduous varieties usually mark the courses of the rivers and perennial 
streams. The northern slopos at the higher altitudes, however, generally 
are thickly forested with fir, lodgepole pine, and cedar. Virtually all of 
the timbered lands lie within the Natiqmal Forest boundaries. ..... 


POWER 


Electric mergy for industrial and domestic cansumptim is supplied to 
the northem third of Gellatin County by a transmission loop and seven sub- 
Stations owned by the Montana Power Co. This loop, originating at the 
Madison Hydro-electric statiq in Madison County, has a capacity of 3,000 to 
5,000 kilowatts at an operating level of 50,000 volts. Substatiog at 
Three Forks, Trident, Logan, Manhatten, Belgrade, Bozeman, and Hot, oS 
are included in the systene 


Provision for a marked increase in the consumption of electric mergy at 
the Trident plant of the Ideal Cement Co. is being made by the cmpstruction of 
a second circuit linked to the Mmtana Power Co. Helena-Great Falls distribu- 
tign network. At the present time, utilizatio of electric emergy by the 
mineral industry in Gallatin County is limited to that cmsumed - the Ideal 
Cement Co. 


Charges for industrial mergy supplied by the Momtana Power Co. through- 


Out the State are given in table 3. This schedule is based upm a sliding 
scale for actual kilowatt-hours consumption plus a charge based m peak demand 


TABLE 3. - Montana Power Co. power rates - Schedule GS-4 


Rate per Kw.-hr. KOIGEEGES ae 
$075 For the first 12 or less 


0035 | For the next 288 

e025 a 3 . For the next 1,500 

eO1L5 For the next 3,200 

e009 For the next 15,000 

e007 For the next 200 kw. of demand 
«005 For all additional kw.-hr. 


Plus demand charge: 


First 10 kw. No charge 
Next 20 kw. $0.95 per kw. of demand 
All additional kw. -(5 per kw. of demand 


RAILROAD FREIGHT RATES 


Freight rates quoted October 1948 on ores and concentrates fran selected 
Northem Pacific Railroad shipping points in Gallatin County, Mont., to 
Montana smelters, per ton in 30-ton minimum carload lots, were as follows: 


4oAl sede ee 
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Value per ton, not exceeding - 
| eA $15 | $25 | $35 | $90_ | $L00 | Over $100 1/ 
To. Ae a & R, Co. smelter, % : oe, Oe 
East Helena, Mant., fran; , 
BOLGMAN cesccecdecseeeses $2.38 2.68 be 02 3.74 5094 —— 
ANCENCYccccccsccccesogvs - 2058 2.68 3.02 5.74 3.94 : w= 
LOGON cocccecevccecveoere 2206 2es2 12 68 5-22 32358 tor 
Sappington. occevsccvvcvce 2.22 2051 2.86 3.58 3.74 sina 
To Washoe Sampler, A.C.M. Cos, 
Butte, Mant., fran: 


BOZEMAN co cccrscvecspecse 2238 2.68 5.02 5.74 3.94 as 
ANCEMNCYVcecccvevcevevcces 2438 2.68 53.02 3.74 5.94 ce 
LOBZON ccovcceccssccesesece 2406 232 2.68 A222 3.38 Tad 
Sappingtomececececeveces 2.06 (—2e3e 2.68 5.22 3230 . —_ 
To A.C.M. Co. zino plant, a 2 | 
Great Falis, Mant., fran: 
BOZEMAN oc ccvcesovesevves 4 76 5.36 6.04 748 7-88 “=e 
ANCHOVY oe cccccccvevevves 4.76 5436 6.04 748 7-88 ‘ =< 
LOGEN cc crectoveccccecece 44d, 5.00 | 5.70 6.96 {32 =e 
Sapp ELON ecoccccccesvece 4.60 el9 88 | 032 | 268 ~< 


1/ For each $50 a ton (or fractian thereof crease in value above $100 a 
tm, add 20 percent to the rates provided herein for ores and concentrates 
of value of $100 a ton, 


Freight rates On ores and concentrates per ton, in minimum 350-tm lots, 
quoted October 1948, from shipping points in Gallatin County, Mont., to the 
Washoe sampler, A. 0. M. Coe, Butte, Mont., via the Chicago, deans St. 
Paul, & Pacific Railroad, were as follows; 


Valuo per tan, not exceeding - 


Fran- LD | $2) 185) 1820 $100} Over $100 
BOZEMALeesewisecveceocosecveve pee) vee) 18 Da a O Ps 2 £35258 b3 «CO 
Gallatin Gateweyrcccccrrvesse | 2008 2.68| 3e12) 3.72! 3&6 446 
LOGE sesvvevessecaversersees 2025 202d 2.53 | 2.98 Sel2 3.58 

| 2,02 | 2 8 2 


HISTORY 


_ Mining has played only a small part in the ecmanic development.of 
Gallatin County, Consequently, the historical record concerning the county's 
mining operations is particularly barren. | 


 Gold-placer operations apparently were intermittently, active during the 
period 1880-1900 in the Spring Hill district along the Gallatin River,. at 
West Fork, and at Taylor Fork west of Eldridge. Early output fran these 
Operations is unknown. According to local residents, the workable gravels 
were limited in extent and not particularly high in gold cotent. - However, 
Operations continued sporadically at, amall scale.up to 1945.. the annual ont- 
put of on fran these ventures seldan exceeded a tow OUNCES.» : 


4251 | “35> 


Prospecting in the Pass Creek area resulted in the discovery of base- 
metal deposits prior to 190l. The September Morn lode, evidently the most 
important of these discoveries, was active for short periods in 1915, 1925, © 
1936, and 1939-40. Scale of operatim at this property is indicated by a 
recorded aggregate eutpat of less than 100 tas of ore. : 


The ecoettten in 1901 of. amphibole gebeacon: at Karst can be considered 
one of the earliest lode discoveries of significance.made in. Gallatin County. 
However, production over the years has been reer ir aa owing to 
marketing difficulties. 


Corundum-bearing deposits were discovered several miles west of Gallatin 
Gateway in 1901 and 1902.. The aggrogate output. fram these deposits up to 1903 
is believed to have amounted to more than 400 tons. of corundym concentrates. 
The deposits were investigated by the Bureau of Mines during the recent war 
years because of an impending shortage of imported corn duit: 


Extensive limestone beds at Trident were opened in 1908. by the Ideal 
Cement Co. to provide raw material for lime and Portland-cement manufacture, 
This operation has cantinued without interruption to the present time. An 
expansion program designed to increase plant output to 3,500 barrels of cae 
a Ae is ne canpletion | 


PRODUCTION 


The known production of metallic minerals from Gallatin County is small. 
Statistics embracing the period 1885-1947 indicate a total output valued at 
$308,083, about 98 percent of which consists of gald and silver produced 
prior to 1911. Although lode and placer output are not segregated, it appears 
that part of the reported gold production originated principally fran saad 
placer operatims almg the Gallatin River and its tributaries. — 


The recorded output of precious metals assigned to Gallatin County during 
the period 1883-1896 appears to be incmsistent with the know distribution 
end magnitude of lode and plager deposits operated in the early days. It is 
believed, therefore, that much of the early productim of these metals 
actually originated fran operatiqns in adjoining Madism .County. This dis- 
crepancy in statistical data apparmtly stems fram the adjustment of county 
boundaries saqnetime after 188. 


Official records indicate that base metal production in Gellatin County 
has been limited to the years 1915-17, 1925, 1936, 1939, and 1940. During 
the period 1915-40, about 39,000 pounds of lead and 5,000 pounds of copper | 
were produced. This output originated principally from prospecting ventures 
on Pass Creek, Elk Creek, and in the vicinity of Deer Perk. Informatim 
concerning these operatiaqns is not available. | | 


Total county metal output, by years, is given for the period 1883-1947 
in table 4. This table was odmpiled fram data supplied by the Econamics and 
Statistics Service, Bureau of Mines, Salt Lake City, Utah. It should be noted 
that the table is expressed in terms of recovered metals and therefore does 
not indicate the true metal content of the ores mined or shipped. 
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Separation of lode and placer output not availebdle. 
Information not available. 


}/ Mo zinc production reported. 
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GEOLOGY (1,2) 


Pre-Beltian rocks, occupying about me-~seventh of the total area of 
Gallatin County, are confined principally to the panhandle regim, although 
several relatively small outcrops lie to the north of Bozeman end in the 
vicinity of Anceney and Seppingtm (fig. 2). These rocks, locally know as 
the Pony series, are canplexly folded and contorted schists and geisses 
marked by igneous injections of pre-Cambrian and later age. 


A sequence of arkosic sandstones and conglomerates, argillites, and 
siliceous limestmes exposed in the northern part of the county has bea@m 
correlated with the Algonkian Belt series. Beyond the north limits of the 
county, the formation attains a thickness of 11,000 feet or more. To the 
south of Bozeman, the beds thin out and are absent between the crystalline 
gneisses and the Paleozoic strata. 


The pre-Cembrien rocks are succeeded by 8,000 fect or more of Paleozoic 
end Mesozoic strata consisting of quartzites, sandstone, shales, and limestone 
These rocks, occupying about one-third of the county's area, crop out princi- 
pelly in the panhandle, at Trident, and east and north of Bozeman, 


A series of basic lavas, agglanerates, andesitic sandstmes, and shales 
disposed along the county's northeast and east-cmtral borders canprise the 
westward extensiam of the late Cretaceous Livingstm formatim. These beds 
apparently thin out to the west, where they do not exceed a thickness of 1,000 
feet. However, they attain a maximum thickness approaching 12,000 feet in 
adjoining areas in Park Comty. 


Tertiary lake beds consisting of stratified sand, gravels, volcanic ash, 
and claylike material lic above the older rocks in the Gallatin Valley and in 
the Madison Valley near West Yallowstone (fig. 2). 


Ignecous-rock types, confined principally to the panhandle regim, are 
represented by small remnant areas of rhyolite and basalt. Intrusive rock 
types other than dikes and sills injected into the pre-Beltian crystallines 
ero not abundant. 


Several northwest-trending thrust faults of camsiderable magnitude have 
thrown the Archean crystallines into cmtact with Paleozoic strata. The most 
persistent manber of this series crosses the Gallatin River at the head of 
Gallatin Cayon. It apparmtly is the westward extensim of the Gardiner 
overthrust. , 


METALLIC MINES AND MINERAL DEPOSITS 


Metellic productim statistics for Gallatin County covering the period 
1901-47 record an output of 251 tons of ore. Although no patent applicatims 
for the acquisition of mining lands in the county have been filed, several 
areas heve been prospected sporadically, and a few tms of ore has been pro- 
duced. All these ventures were short-lived and rarely persisted beymd a 
single season. The importance of metalliferous lode mining in the county, 
therefore, is clearly secondary to the exploitation of nmmetallic minerals. 
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Figure 2. - Generalized geologic map of Gallatin County, Mont. 
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. In 1939 and 1940, a small output of lead ore was taken fran the September 
Morn mine in the Bridger Range. Although a government-financed access road 
was completed in 1944, the September Morn mine has remained dormant to the 
present time. Production statistics credit the Deer Park and Elk Creek areas 
with a total output of 19 tons of crude ore since 1926. Informatim camcerning 
these prospects is not available. 


Septanber Morn (Pass Creek )(Ag-Pb) 


The September Morn mino in sec. 6, T. 2N., R. 6 B., i8 on Pass Creek 
about 25 miles by county roads northeast. fram Belgrade, Mont.. Informatim 
concerning history and early output of this property is not available. Pro- 
duction records, however, indicate that a small output of lead ore was made 
fran a single Lode deposit on Pass Creek in 1939 and 1940. ‘This production 
apparently originated fran the September Morn mine. 


Two adits aggregating 750 feet in length partly explore a narrow vein in 
dacite along a horizmtal distance of 300 feet and over a vertical interval of 
100 feet. At the upper adit, this vein strikes north, dips 25° to 35° west, 
and averages about 32 inches in width. Both walls of the vein are marked by 
a heavy gouge suggesting considerable movement. The lower adit, now inacces- 
sible, apparently also penetrated this vein structure. A second vein, similar 
in character to that exposed by the adit workings, has been opaned by several 
<a trenches sigs 800 feet south and 400 feet above the upper 
adit (3). : | 


These veins cmtain galea, scant sphalerite, and traces of molybdenite 
in a quartz-barite gangnue.e Productim statistics indicate that 37 tans of 
sorted ore containing 29.3 percent recovered lead and 0.9 ounce silver a tm 
was produced in 1939 and 1940. 


Gold Placer Deposits 


Production statistics record an output of 7,388 ounces of gold fran 
Gallatin County during the period 1883-1947. However, the segregation of mly 
a amall part of this output between lode and placer sources is possible a the 
basis of available data, During the period 1901-47, the segregated statistics 
indicate that 30 ounces of gold was produced by lode mines and 99 ounces of 
gold was recovered from placer operations. ‘The apparent scarcity of metal- 
liferous lode deposits within Gallatin County gives weight to the assumptim 
that the greater part of the county's recorded gold output sca wa.8 
recovered fran placer operations, 


Placer gold is known to have been recovered at five localities (fig. 2) 
in Gallatin County since 1901. Operations at these deposits were sporadic 
and Qn a small scale, Their magnitude is indicated by the fact that an | 
aggregate of 63 ounces of gold constitutes the largest output recorded for a 
Bingle locality during the period 1901-47. This production wes obtained fran 
gravels almg Taylor Fork, southwest of Eldridge, Mont. Smaller cmounts of 
gold have been recovered from gravels at the cmfluence of the Gallatin River 
end the West Fork, at Gallatin Gateway, and along the Jefferson River near 
Three Forks, Mant. (4). 
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NONMETALLIC MINERAL DEPOSITS 


The production of nonmetallic (industrial) minerals in Gallatin County 
greatly overshadows the cutput of metallic minerals. - Nonmetallic mineral 
productim, however, is sigificant principally because of the exploitation 
of extensive limestone deposits for cament manufacture at Trident, Mant. 
Amphibole asbestos is currently mined about 36 miles south of Bozeman, Mant. 
In the early 1900's and during the recent war years, several hundred tms of 
corundum concentrates was produced fram deposits in the vicinity of Gallatin 
Gateway, Mont. Deposite of vein calcite, locally termed “onyx marble", have 
been prospected north of Manhattan, Mont. The salient features of these 
deposits are presented briefly in the following pages. 


: Rabentes 


Karst (Interstate Products Co.) 


The Karst asbestos deposit, sec, 36, T. 5 S., Ro 4 E., is om the lower 
east flank of Wilson Peak at: an altitude of 6,900 feet. It is 36 miles south 
of Bozeman , Mont., via Gallatin Gateway over U. S. Highway 191. | 


The deposit, reputedly discovered by P. T. Karst in the early 1900's, is | 
believed to have yielded hetween 1,300 and 1,800 tone of crude ore. About 900 
tons of orude ore was produced and shipped to eastern markets during a period 
of 10 years following the deposit's discovery. In 1935, development by ope- 
cut methods was started by. the Karstolite Co. Upon reorganization in 1938, an 
aerial tram and a amall beneficiating plant consisting of a hammer mill and 
an air classifier were installed. Operatias during the period 1938-40 
resulted in an output of about 400 tms of crude ore. The property thereupon 
remained dormant until 1947, when it was acquired by the Interstate Products - 
Co. Since that time a J-mile access road connecting with U. S. Highway 191 
has been built and several hundred tans of crude ore produced. 


In 1948, development at the deposit consisted of shallow undergrowmd 
workings aggregating about 200 foet and two mall open cuts. These workings 
explored the deposit along a horizmtal distance of 100 feet and over a 
vertical renge of 65 feet. The underground workings were inaccessible, Minirg 
was in progress, however, at one of the opa@m one | | 


‘Drilling is dme by jack hammers powered by a -105-oubic foot, gasoline- 
drive, portable canpressor. Overburden and broken waste are moved by a 
Diesel bulldozer. Broken ore is hand-shoveled and trammed in amall mine cars 
to a truck-loading bin, fran which it is hauled 25 miles to railhead at 
Gallatin Gateway. The mill plant, now dismantled, formerly was powered by 
hydroelectric energy generated at a amall canpany~-owned installation on 
Moose Creek just east of the Gallatin River. 


Asbestos at the Karst deposit is contained in several relatively small 
podies of emphibole peridotite intruded in gneisses and schists correlated 


with the pre<Beltain Pmy series (5). Unaltered pegmatite dikes are can- 
apicuously associated with the asbestos-bearing peridotites. 
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Alteration of the amphibole proceeding almg a nearly vertical fracture 
system has produced a vein network principally canposed of anthophyllite (5). 
As exposed in the opem-<cuts, this vein system strikes north to N. 7OOW., dips 
vertically, and ranges fran 1 inch to 2 feet in width. 


Crystal aggregates up to a foot or more in length are cammon. They 
usually are oriented normal to the fracture walls and therefore are termed 
“cross-fiber.” A few of the orystal aggregntes, termed “slip-fiber", have 
their long axis parallel to the vein walls. The recoverable asbestos fran 
these veins is estimated at about 25 percent (5). The following analysis, 
made at a Northwestern Improvement Co. laboratory, indicates the gemeral 
canmposition of asbestos taken fram the Kerst deposit. 


Percent 
Sida COOKCCO SOLE LE ry 
FED0 ze cccccccccone 9.1 
PL DOA ccccccccccces AS) 
Cad COCO RH OLED OCC ES bYrys 
MgO eOoenecsesceose 26.7 
Ienition losBeces. Cel 


The principal uses of amphibole asbestos are in the manufacture of 
fireproof wallboard end shingles, heat-insulating coverings, and acid-resistant 
filtration media. 


semana 


Corundum deposits near the northern end of the Medison Range were 
prospected and exploited in the early 1900's end during the recent war years. 
Production from these deposits is estimated to aggregate about 4,500 tms of 
crude ore containing 5 to 10 percent recoverable corundun. 


These deposits are enclosed by Archean metemorphics, chiefly hornblende 
gneiss, quartzites, and hornblende mica schists. The lineation of these rocks 
is intricate in detail; in general, they strike between N. 60° E, to east and 
dip 40°.to 70° N. The rocks have been invaded along foliation planes by 
discontinuous lenses of quartz feldspar pegmetite. Some of these pegmatites 
contain erratically distributod concemtrations of corundum associated with 
sillimanite, vermiculite, mica, garnet, and rutile. 


‘ Although individual pegmatite leases seldan exceed 200 feet in length, a 
series of discontinuous lenses may be disposed along the pegnatite-bearing 
zones for 900 to 5,200 feet. These zones renge fran 50 to 350 feet in width. 


Bozeman 

Investigations by the Bureau of Mines at the Bozeman property in 1944 (6) 
exposed 28 corundum-bearing lenses occupying two parallel, eestward-trending 
zones. The north zone is abot 1,000 feet lmg and 70 feet wide. The south 


zone is 900 feet lmg; its maximum width is 180 feet. These zmes are about 
900 feet apart (fig. 3). 
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In general, the exposed lenses are short and narrow. However, assuming 
continuity between some of. the closer exposures, it may be inferred that a 
few of the lenses may be 100 feet or more long. Although their average width 
is less than 1 foot, at places the pegnatites have a maximum width of several 
feet, The vertical caomtinuity of the lenses has not been determined. 


Corundum crystals are distributed sporedically throughout a quartz- 
feldspar matrix, which in same places contains small amounts of sillimanite. 
Nearly all of the corundum contains inclusims of feldspar and mica. The 
sillimanite crystals range fran microscopic size to an inch or more in length, 


Parts of the richer pegnatites contain 9 percent or more corundum; these 
"high-grade" sections, however, usually are less than 1 foot wide. In the few 
places where the lenses are wide enough to permit econamic extraction, the 
corundum content is negligible. 


Semples cut fran the largest lens exposed contained 0.3 percent corundun. 
On the basis of 55 samples taken by the Bureau of Mines, it is estimated that 
the average grade of the Bozeman pegnatites as exposed is less than 1 percent 
corundum (6). -_ 


Gallatin (Fuller-Old Corundum ) (Montana Corundun ) 


Investigation of the Gallatin area by the Bureau of Mines during 1943-45 
revealed twenty or more corundum-beoring pegnatite dikes and lenses within ea 
zane 5,200 feet lame and 200 to 300 feet wide. 


The pegnatites are cancordent with the enclosing hornblende-mica schists, 
which strike about N. 68° E. and dip 639 NW. Lenses prospected in depth were 
found to heave a low-angle rake to the west. The largest lens exposed in the 
area is east of Elk Creek (fig. 4). ‘This body has been explored by mine 
workings throughout a length of more than 600 feet. Exposures along the 
western part of the lens range fran 1.4 feet to 3 feet in width; its average 
width is 2 feet. 


The corundum-bearing lenses usually are enclosed by a thin envelope of 
biotite and garnet, which affords a cmvenient parting for extraction. The 
enclosing schists, however, are softer than the pegnatite. Consequently, 
extraction usually is canplicated by problems of dilutim and ground support. 


The corundum crystals characteristically are associated with sillimanite, 
nagnetite, rutile, chlorite, and biotite in a matrix of plagioclase feldspar 
and quartze . INclusions of biotite and quartz usually contaminate the corundun. 
Although the sillimanite content of the matrix approaches 8 percent, it is 
unsuited for refractory use because of contamination by included iran. 


The individual corundum crystals range from microscopic size to 5 inches 
in length and 1-1/2 inches in diemeter. The average corundum content of 


lenses exposed west of Elk Creek is about 8 percent by weight. Lenses to the 
east of Elk Creek average about 12.9 percent corundum by weight. 
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Benfictation tests undertaken on the Gallatin ores by the Bureau of Mines 
indicated that 87 percent of the contained corundum could be recovered by 
cambined gravity and magnetic methods in o concentrete containing 77 percent 


| | | | Limestone 
Ideal Cement Co. (Tridmt) © 
Extensive exposures of Cembrian, Devonian, and Mississippian limestme 
occur throughout Gellatin County. At Trident, Mamt., in secs.e 9 and ld, fT. 2 
N., R, 2 E., beds in the lower Medison formatim of Mississipian age have been 


exploited as a source of lime for canent menufucture by the Ideal Cement Co, 
since 1908 (8). | , 


The relatively flat-lying beds at Trident are exposed olong bluffs in a 
narrow gorge cut by the Missouri River, The main quarry is opened by a 75- 
to 100-foot face, which extends for a distence of 3,000 fevt along the bluff 
on the right bank of the river. A secmd quarry recently has been opened in. 
higher-grade stone about 2,000 feet southeast fran, and stratigraphically 
above, the main quarry. 4 | 


Output in 1948 fran the main quarry amounted to Sout 600 tons daily, 
which contained 74 to 78 percent CaCOz. Output fran the secand quarry, 
occasimally used for up-grading and special-purpose mixes, contains about 
90 percent Cactdz, | os 

The limestone is mined by standard open-cut methods. Benching rounds 
drilled by gasaline-powerced churn drills are canbined with coyote blast holes 
driven into the, toe ai grade. The broken rock is londed by power shovels and- 
trucked less than a nile to the plant head bin, L's 


in addition to limestone, silice rock and, occasimally, magnetite are. 
required in the manufacture of special-type cements.-. These materials are 
contract-mined near Radersburg, Monte, and trucked 35 miles to the Trident 
plant. | me 


The cane@nt-plant output in 1948 was about 2,400 barrels daily. On 
caupletion of an expansim program now in progress, plant capacity. will be 
increased to about 3,500 barrels daily. Power camsumptian in 1948 ranged 
between 20 and 30 kilowatt hours per barrel. 


' Marble 
Manhattan "Onyx marble” Deposit . = 


Deposits of “onyx marble" have been prospected in sec. 14, T. 2 N., 
R. 5B, about 6 miles north fran Manhattan, Mont. Output fran the deposits 
has been limited to a small amount of material extracted principally for 
exhibition and pranotional purposes prior to 1932. 
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A series of prospect pits end small open cuts in Madison limestane have 
exposed a ‘narrow z™Me of stecp-dipping calcite veins. The principal vein 
curves in strike from N. 10° W, to N. 30° E., dips vertically, and ranges 
in width fran a few inches to 65 feet. Its indicated length is about me- 
half mile. The vein zme, however, may be traced almg the strike for more 
than a mile. The emclosing linostme beds strike N. 709-809 E. and dip 30°W. 
According to Mansfield (9), ame vertical joint set developed in these lime- 
stones conforms with the attitude of the calcite veins, 


Near the center of sec, 14, about 25 fcet of massive calcite end calcite 
stringers has be~@m exposed in a small open-cut working. The central part of. 
this zme is sufficiently massive over a width of 10 feet to furtiish blocks 
2 or 3 fect thick, 5 feet or more log, end 3 or 4 feet wide. The balance 
of the exposed face consists principslly of breociated and récanented 
meterial, in part slabby and thin-bedded. 


The "marble exhibits a variety of patterns. Most camon is a wavy, 
vertically banded structure in which the largor bands, each cauposed of 
thinner layers, are about Me-helf to three-fourths inch wide. The calcite 
presumably formed in progressively widq@ming fractures, save of which have 
been filled completely. Others are still open but lined with tiny projecting 
crystals (9). 
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